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M.R.C.V.S. T has been suggested that measurements of certain characteristics 
Rasestic Abortion in Bees: A of bull semen can be used to estimate its fertilising capacity and in 
Note on the Susceptibility of practice measurements of this kind are used as tests to select bulls 
the Pregnant Bovine to Infec- for artificial insemination and are used within insemination centres 
og aE sarc nt = to select semen for use in the field. This paper deals briefly with the 
AF saga resu'ts of an investigation which was made to examine the value of 
EPR TE MEE. some of the tests which have been recommended for these purposes. 
pert: of — ond 374 The investigation has been described in detail elsewhere (Bishop, 
A. H. Milne, re pong Campbell, Hancock & Walton, 1954) and the object here is to outline 
rar the nature of the investigation and its results in more general terms in 
The J. T. Edwards Memorial order to provide a basis for discussion. 
Fund ... 375 The investigations were made at four insemination centres in 
; England which we shall call A, B, C and D. (In order to distinguish 
University News = ~ oa sets of observations at B, these will be PF ste to as dealians 
Area Eradication Plan for at B, and at B,). ‘The tests under investigation were applied to 
Tuberculosis .. wes 377 samples of semen which were collected and used for insemination in 
accordance with normal procedure. 
... The following measurements were made :— 
1. Volume of ejaculate. 
4 2. Concentration of spermatozoa. 
see 3. Incidence of dead spermatozoa. * 
4. Incidence of morphologically abnormal spermatozoa. 
—< 5. Resistance of spermatozoa to temperature shock. 
6. Concentration of fructose. 
381 7. Methylene-blue reduction. 
P. W. Catterall, M.R.C.V.S. 8. Fructolysis. 
The of 9. Og uptake. 
ethane 382 10. Motility. 
H. E. Bywater, M.R.C.V.S., 11. Impedance change frequency (I.C.F.). 
De — ee . Do 4 Although the methods used in the investigation cannot be dealt with 
ee. ga in detail here, it may be helpful briefly to outline the general procedure. 


R. B. Griffiths, B.V.9C., M.2.C.V.8. Immediately after collection a visual estimate of motility was made, 
*Paper read to the Society for the Study of Animal Breeding on Friday, 
November 27th, 1953. 
+ Present address : A.R.C. Institute of Animal Physiology, Babraham, 
Cambridge. 
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the volume of ejaculate was recorded and samples were 
withdrawn for tests 2, 3, 4, 5 and 6: Measurements 
of I.C.F. were made on the rest of the undiluted sample 
which was then diluted with three volumes of dialysed- 
egg-yolk-phosphate medium and cooled to 4°C. After 
cooling, samples of the diluted semen were withdrawn 
for tests 7, 8 and 9, and the rest was diluted further 
with fresh egg-yolk-phosphate diluent to a standard 
concentration of spermatozoa (12,500,000 spermatozoa 
per ml. at centre B, and 25,000,000 spermatozoa per 
ml. at the other centres). 

The conception rate (the three months non-return 
rate) was used as the index of fertility and the relation- 
ships between the different test characteristics and 
fertility were studied by statistical analysis of the 
collected data. 


Results 


1. Semen Characteristics 


A total of 121 samples of semen (168 ejaculates) were 
examined from 76 bulls of seven breeds. With a few 
exceptions only one sample per bull was examined at 
centres A, B,, C and D, but 34 samples from nine bulls 
were examined at centre B,. The mean values of the 
semen characteristics examined are shown in the 
accompanying table. In considering these results it is 
important to remember that the bulls had been specially 
selected for artificial insemination and do not represent 
a random selection from the bull population as a whole, 
although the large amount of variation encountered in 
most of the semen characteristics is still a very striking 
feature. 

The mean volume of ejaculate and the mean concen- 
tration of spermatozoa differed significantly between 
bulls, and volume of ejaculate differed significantly 
between breeds. The lowest mean volume was recorded 
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for Jerseys (3-8 ml.) and the highest for Ayrshires ( 
ml.). These differences are probably related to bo 
size. 

The mean incidence of dead rmatozoa agre 
closely with that recorded by Lasley & Bogart (194 
and differed significantly between bulls. Early in ¢ 
survey it was found that reliable estimates of ¢ 
incidence of dead spermatozoa could be made only if t 
spermatozoa were protected from cold shock by care! 
control of the stain temperature. For this reason sop 
data had to be discarded. 

Abnormal spermatozoa were classified into thr 
groups : primary, secondary and tertiary forms. 
first group consisted of spermatozoa with malformatic 
which were evidently due to imperfect differentiati 
in the testis. The second group consisted of no 
differentiated spermatozoa which showed separati 
into free heads and tails or which showed evidence « 
impending separation. The third group consisted « 
apparently normal spermatozoa in which the mi 
piece and tail were bent to form a characteristic low 
The low incidence of primary and secondary abnorm: 
spermatozoa is in general agreement with the results 
previous studies on the semen of fertile bulls. On 
three bulls gave semen with more than 10 per cen 
primary forms of abnormal spermatozoa and only ty 
bulls gave semen with more than 10 per cent. second: 
forms of abnormal spermatozoa. The semen of on 
of the latter bulls also contained large numbers ¢ 
leucocytes, and there was clinical evidence of vesiculiti 
There were differences between methods in the estimatd 
of the incidence of primary and secondary abnorm 
spermatozoa, but from the point of view of this invest 
gation these differences were unimportant. We hay 
evidence that the recorded incidence of spermatoze 
with bent tails (tertiary abnormalities) bears no relation 
ship to the actual incidence of these forms in t 


TABLE 
Coefficient Number 
Characteristic Mean of Range of 
variation observations 
Volume of ejaculate (ml.) . 5-02 35 1-75—9-0 168 
Total spermatozoa per ejaculate (x 10°) . 5,989 56 1,100—16,500 168 
Living spermatozoa per ejaculate (x 10°) 4,835 53 1,095—13,000 122 
Concentration of spermatozoa (x 10% per ml.) ... 1,173 43 350—3, 100 168 
Concentration of living spermatozoa (x10* per ml.) 953 42 140—2,030 122 
Incidence of dead spermatozoa (per cent.) 22-1 64 6—87 122 
Incidence of abnormal forms—primary (per cent. ) 4:3 62 0-75—17-75 168 
Incidence of abnormal forms—secondary (per cent.) 1:8 118 O0—25-75 168 
Incidence of abnormal forms—tertiary (per cent.) 19-5 0-5—58-0 117 
L.T. 50 (°C.) ae 14-2 20 7-4—18°3 34 
Initial concentration ‘of fructose (mg. per - mi. ) 5-0 30 1-5—8-75 133 
Initial total fructose per ejaculate (mg.) 26 46 5—65 133 
Initial fructose per 10° spermatozoa (mg.) 58 80 0-7—21-9 133 
Methylene-blue reduction time (minutes) 7-5 — 2-1—60 112 
Rate of fructolysis (mg.) per ml. semen per hour | “ 1-63 47 O—4-2 115 
Rate of fructolysis (mg.) per 10® spermatozoa per hour a 1-48 59 0—5-6 115 
Rate of fructolysis (mg.) per 10° living spermatozoa ages hour 1-80 55 O—5-22 85 
Rate of 0, uptake (ul.) per ml. semen per hour . pink 196 50 52—456 99 
Rate of 0, uptake (yl.) per 10° spermatozoa per hour ... 162 40 36—356 99 
Rate of 0, uptake (1.) per 10° living ——— aie hour 220 35 78—442 85 
Motility rating 8-3 a 5—10 151 
mpedance change frequency (per minute) 67-8 37 12—126 130 
Conception rate—test samples (per cent.) 56-9 91 25—100 119 
Conception rate—control samples (per cent.) 64-0 83 0—100 360 
Mean values for measurements of the characteristics of 121 semen samples from 76 fertile bulls 
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original samples—in fact, this incidence is more a 
measure of the susceptibility of spermatozoa to this 
type of deformation by the technique used (staining 
with a hypotonic solution nigrosin-eosin). This sus- 
ceptibility differed significantly between bulls. 

The index of resistance to temperature shock, 
L.T.50, represents the temperature to which a sample 
had to be cooled, by our technique, to halve the number 
of living spermatozoa. This index is not comparable 
with that used by other workers but the results confirm 
previous observations that there are differences between 
bulls in the resistance of spermatozoa to sudden cooling 
(Lasley & Bogart, 1943). 

The results show that there is wide variation in the 
concentration of fructose in the freshly ejaculated semen 
of fertile bulls. This variation is more marked when 
fructose concentration is measured as total fructose 
content per ejaculate and is very large when fructose 
concentration is measured as the amount of fructose 
available to each spermatozoon. The concentration of 
fructose differed significantly between bulls. 

Because of differences of technique the recorded rates 
of metabolic activity are not directly comparable with 
those recorded by other workers. 

The mean rate of fructolysis given in the Table is 
the mean rate for all samples examined, but in 16 of 
these the seminal fructose was exhausted before the end 
of the first hour and the fructolysis rates for these 
samples are consequently below their true values. The 
mean initial concentration of fructose in these samples 
was only 1-60 mg. per ml. semen and the mean con- 
centration after one hour’s incubation was 0-25 mg. per 
ml. semen. Other measurements of activity (methylene- 
blue reduction, O, uptake and I.C.F.) were significantly 
higher for these 16 samples than for the remainder. 
In a further 15 samples fructolysis during the second 
hour was appreciably greater than during the first hour 
(greater by at least 1-0 mg. fructose per ml. semen per 
hour in five samples and greater by at least 0-5 mg. 
fructose in the remainder). This phenomenon appeared 
to be characteristic of the semen of certain bulls. Rates 
of fructolysis were found to differ significantly between 
bulls. 

Estimates of motility obtained by visual examination 
are necessarily highly subjective and cannot be com- 
pared directly between workers. Although the motility 
rating system used here provided for scores over a range 
of 1 to 10, no sample was rated below 5. This means, 
in effect, that only six classes of motility were scored. 
I.C.F., however, ranged from 12 to 126 and it is evident 
that this test provides a much more sensitive measure 
of the variations in the physical activity of semen than 
do visual estimates of motility. I.C.F. differed signific- 
antly between bulls. 

One hundred and nineteen tested samples were used 
to inseminate 4,604 cows ; 85 samples were used at a 
concentration of approximately 25 x 10° spermatozoa 
per ml. and 34 samples at a concentration of approxi- 
mately 12-5 x 10® spermatozoa per ml. The fertility 
estimates from the tested samples are recorded as “ test 
conception rates.” During the period of investigation 
11,557 cows were inseminated with 360 samples of 
untested semen from the bulls which were examined ; 
the fertility estimates from these samples are recorded 
as “control conception rates.’’ The difference of 
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7-1 per cent. between the conception rates of tested and 
untested samples is highly significant and is entirely 
due to samples from centre B ; the reasons for this 
difference are not known. The dilution ratios of tested 
samples ranged from 1:12 to 1:244; similar data 
are not available for the untested samples but in these 
dilution was certainly much less and rarely exceeded 
1:30. A comparison of the mean number of cows 
inseminated with each sample from the two groups (38-7 
cows per sample for the tested and 32-2 cows for the 
untested) does not give an accurate picture of the 
relative degrees of dilution since about half of each 
tested sample (2-5 ml.) was used for the laboratory tests 
and therefore was not available for insemination. 

There were significant differences in conception rates 
between centres, breeds and bulls for both the tested 
and untested samples. With the exception of the 
tested samples at centre B the fertility rates of tested 
and untested samples are comparable with those 
normally recorded at artificial insemination centres and 
the differences in fertility between centres recorded here 
are in accordance with differences known to exist 
between these centres. 


2. Inter-relationships of Semen Characteristics 


In considering these inter-relationships it is convenient 
to distinguish fertilising capacity from other semen 
characteristics ; these other characteristics will therefore 
be referred to as the “ test characteristics’ and their 
inter-relationships will be dealt with first. The relation- 
ships between the individual test characteristics and 
fertility will be considered later. 


A. Inter-relationships of test characteristics—The 
information obtained from a study of the interrelation- 
ships of the test characteristics is of practical interest 
because it enables one to see if the different tests measure 
different characteristics or if they each individually tend 
to give the same sort of information. Obviously if two 
tests measure the same characteristic one is at liberty 
to discard one of the tests and to retain the more 
accurate or (where two tests measure the same character- 
istic with equal accuracy) the more convenient. That 
the tests examined do offer such a choice is evident 
from a consideration of the main results and these may 
be summarised as follows, The physical and metabolic 
activities of semen are shown to be closely related and 
both are largely determined by the concentration of 
living spermatozoa present. But variations in physical 
and metabolic activity are not entirely due to variations 
in the concentration of living spermatozoa ; there is 
also evidence that the activity shown by living sperma- 
tozoa differs between different samples. ‘This difference 
in activity is associated with the differences in the pro- 
portion of living and dead spermatozoa present. The 
activity of living spermatozoa is greater in samples with 
a low proportion of dead spermatozoa than it is in 
samples with a high proportion of dead spermatozoa. 
Variations in the proportion of dead spermatozoa there- 
fore affect measurements of the physical and metabolic 
activity of semen in two ways: they determine the 
number of spermatozoa which will contribute to this 
activity and they affect the contribution which each 
living individual will make. ‘There is evidence that 
spermatozoa which individually show a high degree of 
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metabolic activity are more resistant to temperature 
shock than are less active spermatozoa. 

The incidence of some forms of abnormal spermatozoa 
increases with the incidence of dead spermatozoa but 
in general the morphological characteristics show a high 
degree of independence of other characteristics. 

The metabolic tests (methylene-blue reduction, O, 
uptake and fructolysis) tend, therefore, to duplicate the 
information got from measurements of physical activity 
(motility and I.C.F.)—these measurements contain much 
the same sort of information as that given by measure- 
ments of the concentration of living spermatozoa and 
of the relative proportions of living and dead sperma- 
tozoa present. 

In order to consider these results in greater detail the 
test characteristics have been collected into five groups 
as follows :— 

(1) Ejaculate volume, concentration of spermatozoa 
and concentration of fructose. 

(2) The incidence of abnormal spermatozoa. 

(3) The metabolic activity of spermatozoa (methy- 
lene-blue reduction, fructolysis and O, uptake). 

(4) The physical activity of spermatozoa (motility and 
I.C.F.). 


(5) The resistance of spermatozoa to temperature 
shock 

The inter-relationships within these groups, which 
are shown diagrammatically in Figs. 1 to 5,* (overleaf), 
will be dealt with in turn. 

Ejaculate volume, sperm concentration and concen- 
tration of fructose (Fig. 1).—The total number of 
spermatozoa per ejaculate increases with increased 
volume although sperm concentration decreases as 
volume increases. The initial concentration of fructose 
increases with decreasing sperm concentration, and 
increases with increasing volume. Analysis within the 
largest single breed group available (Friesian) shows 
that ejaculate volume increases with increasing age of 
bull. This relationship is not evident within the data 
as a whole, presumably because ejaculate volume varies 
with breed. The mean age of the bulls was 58-7 
months ; range 19 to 147 months. ; 

Incidence of abnormal spermatozoa (Fig. 2).—The 
incidence of primary forms is not significantly related 
to any other characteristic. ‘The incidence of secondary 
forms is directly related to the incidence of dead sperma- 


* In these figures unbroken lines are used to join character- 
istics which are directly related (positive correlation) and 
broken lines are used to join characteristics which are inversely 
related (negative correlation). ‘The percentage figure on each 
line shows the amount of variation in one characteristic which 
can be explained by variation in the related characteristic 
(i.e. it is an index of the “ closeness” of the relationship). 
‘The percentage figures are calculated as 100 r? where r is the 
estimate of the correlation coefficient. The “ stars’ against 
the percentage figures indicate the degree of reliance that may 
be placed in the observation (i.e. its statistical significance). 
One star indicates that the probability of obtaining the ob- 
served relationship by chance is less than 1 in 20; two 
stars indicate that it is less than 1 in 100 and three stars 
indicate that it is less than 1 in 1,000. For example 
Fig. 1 shows that the concentration of spermatozoa is inversely 
related to the concentration of fructose and that 37 per cent. of 
the variation in the concentration of fructose may be explained 
by variation in the concentration of spermatozoa, and it shows 
that this observation is highly significant. 
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tozoa. There is some evidence that the incidence of 
tertiary abnormalities declines as the concentration of 
spermatozoa increases and that their incidence increases 
as the rates of O, uptake and fructolysis per living 
spermatozoon increase. In general it may be concluded 
that the incidence of abnormal spermatozoa shows a 
high degree of independence of other characteristics and 
this suggests that information gained by morphological 
examination is unlikely to be accessible by other tests. 
It should be borne in mind, however, that the incidence 
e abnormal spermatozoa in these samples was uniformly 
ow. 

Metabolic activity of spermatozoa (Fig. 3).—The 
three measurements of metabolic activity (methylene- 
blue reduction, fructolysis and O, uptake) are highly 
significantly interrelated. Fig. 3 shows that differences 
in metabolic activity are largely accounted for by 
differences in the concentration of living spermatozoa. 
Metabolic activity is also related to the incidence of dead 
spermatozoa, the concentration of fructose and the 
volume of ejaculate but these relationships are largely 
due to the inter-relationship which each of these three 
characteristics shows with the concentration of living 
spermatozoa. However, the inter-relationships of the 
three metabolic tests show some degree of independence 
of the variations in the concentration of living sperma- 
tozoa ; this indicates that the degree of metabolic 
activity shown by living spermatozoa differs between 
samples. 

Physical activity of spermatozoa (Fig. 4).—Motility 
and I.C.F. are directly inter-related and both character- 
istics show a highly significant relationship with the 
concentration of living spermatozoa, with the incidence 
of dead spermatozoa, with the incidence of the sum of 
primary and secondary abnormal spermatozoa, and with 
the measurements of metabolic activity. Motility is 
also directly related to total sperm concentration, but 
1.C.F. shows no relationship with this characteristic. 
The relationships between physical activity and the 
incidence of abnormal spermatozoa can be accounted 
for by the observation that the incidence of abnormal 
spermatozoa is directly related to the incidence of dead 
spermatozoa. ‘The inter-relationship of motility and 
I.C.F. and the relationships of these characteristics to 
metabolic activity are to some extent independent of 
the incidence and concentration of living spermatozoa : 
this is further evidence that the activity of living sperma- 
tozoa differs between samples. 


Resistance of spermatozoa to temperature shock (Fig. 
5).—Resistance to temperature shock increases as 
fructolysis and I.C.F. increase. It decreases as the 
incidence of dead spermatozoa increases and as the 
ejaculate volume increases. There is evidence, there- 
fore, that the more active spermatozoa are more resistant 
to shock than the less active spermatozoa and that the 
living spermatozoa in samples which contain a high 
incidence of dead spermatozoa are more susceptible to 
shock than the living spermatozoa in samples with a low 
incidence of dead. ‘There is no evidence of any relation- 
ship between either methylene-blue reduction or O, 
uptake and resistance to temperature shock but as this 
characteristic was determined for only 34 samples it is 
probable that relationships have been missed that might 
become apparent in data from a larger sample. 
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B. Inter-relationships of test characteristics and 
fertility—As a result of our examination of the inter- 
relationships of the test characteristics we are in a 
position to draw a number of conclusions regarding the 
sort of information which can be got by applying the 
individual tests but so far we have no information on 
the value of these tests as indices of potential fertility. 
For this information we need to look at the results of 
the analysis of the relationships between the test charac- 
teristics and fertility. These relationships are sum- 
marised in Fig. 6. 

Analysis of the total data from all centres shows that 
the fertility of bull semen declines as the incidence of 
dead spermatozoa increases and increases with increasing 
1.C.F. These relationships are highly significant. 
There is also evidence that fertility increases with 
increasing resistance to temperature shock and declines 
with increasing volume of ejaculate and increasing age 
of bull. 

The relationships between fertility and other charac- 
teristics at centre B, differ significantly from these 
relationships at the other centres. The reasons for this 
difference are not understood, but are almost certainly 
associated with the low conception rates obtained on 
test samples at this centre. In view of these anomalies 
the relationships between fertility and other semen 
characteristics have been examined within the data from 
centres A, C, D and B,. The results of this analysis 
show that the relationships observed within the total 
data remain but there is also a significant direct relation- 
hip between fructolysis and fertility and between 
nethylene-blue reduction and fertility. 

The relationships between fertility and I.C.F., fructo- 
ysis, methylene-blue reduction and resistance to 
temperature shock are partiy due to the common 
relationships between these characteristics and the 
incidence of dead spermatozga. The effect of ejaculate 
volume is also partly the same as the effect of age of 
bull. Furthermore, although some of these relationships 
are very highly significant, it can be seen that the amount 
of variation in fertility that is accounted for by variation 
in a related characteristic is in all cases less than 19 per 
cent. 

Fertility differed between breeds and these differences 
could not be related to the tested semen characteristics. 
At centre C the Hereford Bulls tended to be of high 
fertility, but their semen characteristics were below 
average. At centre D the Guernsey bulls showed a 
low conception rate but their semen characteristics were 
above the centre average. 

There was no obvious relationship between fertility 
and either the palpable characteristics of the genital 
organs or the libido of the bulls. 

Discussion 

We have shown that some of the variations in the 
fertilising capacity of bull semen used for artificial 
insemination can be related to variations in its metabolic 
and physical activity. ‘The physical activity of semen 
is more closely related to fertility than is metabolic 
activity although these two characteristics are closely 
wrrelated. Measurements of metabolic activity might 
be improved by refinements of technique, but are only 
likely to be valuable indices of potential fertility in so 
far as they provide accurate methods for the determina- 
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tion of variations in physical activity. Furthermore, it 
might be held that the more complex techniques used 
for the metabolic tests contain greater sources of experi- 
mental error than do measurements of I.C.F. 

Although motility rating and ©, uptake are indi- 
vidually closely correlated with 1.C.F. and with the 
incidence of dead spermatozoa there is no conclusive 
evidence of a relationship between either of these 
characteristics and fertility. Motility rating, however, 
is a less sensitive measure of physical activity than is 
I.C.F. 

Although there is a highly significant relationship 
between the incidence of dead spermatozoa and fertility 
there is no correlation between the number of living 
spermatozoa per insemination dose and fertility. This 
suggests that the relationship between the proportion of 
dead spermatozoa and conception rate is due to qualita- 
tive differences in the living spermatozoa rather than to 
a reduction in their number. These qualitative differ- 
ences are almost certainly reflected in the various 
measurements of metabolic activity but appear to 
influence I.C.F. and resistance to temperature shock to 
a much greater extent. 

There is evidence that considerable variations in 
fertility occur that are not related to variations in charac- 
teristics of bull semen that have been examined. Some 
of these differences are probably due to breed differences 
and age of bull but their nature is unknown. 

Not more than 18 per cent. of the observed differences 
in fertility can be explained by differences in a related 
characteristic. The value of different measurements as 
tests of the fertilising capacity of bull semen is therefore 
very limited. 

The results of this survey suggest that the most useful 
indices of the fertilising capacity of bull semen at 
present available are measurements of the number and 
percentage of the living spermatozoa present, and their 
degree of physical activity. ‘This information can be 
conveniently obtained by measurement of the concen- 
tration of spermatozoa, the incidence of dead sperma- 
tozoa and I.C.F. Information obtained from morpho- 
logical studies may be valuable because it is generally 
not accessible by other tests and because in special 
cases it can have a very clear bearing on fertility. 


Acknowledgments.—We are pleased to acknowledge 
our debt to Dr. Arthur Walton who directed the work 
and to Dr. R. C. Campbell who was responsible for the 
statistical analysis of the data. 
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GENERAL DISCUSSION 


Mr. G. H. Bennett (Lyndhurst). I am disappointed that 
Dr. Hancock and Mr. Bishop in their work on the evaluation 
of bull semen have not devised some test, or tests, which 
would give very strong indications of the fertility of semen 
samples. The information which they have produced is, 
however, of great value, if only to clear the field a little and to 
provide pointers for future research. 

The evaluation of bull semen has always been of great 
importance to veterinary officers running A.I. centres, but [ 
believe that all such veterinary officers would admit that they 
had no great confidence in the methods currently used. 


(Figures overleaf, text continued on page 370) 
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Fic. 1.—Ejaculate volume, sperm concentration and concentration of fructose, 
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Fic 2.—Incidence of primary, secondary and tertiary forms of abnormal spermatozoa 
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Fic. 3.—Metabolic activity of spermatozoa. 
Fructol./Live = Fructolysis per living spermatozoot| 
ABBREVIATIONS USED IN FIGURES Sperm during one hour at 37° C. 
Sperm Conc. = Total concentration of spermatozoa. O,/Live Sperm = O, uptake per living spermatozoot) 
Conc. Live = Concentration of living spermatozoa. during one hour at 37° C. 
Sperm Fructolysis/ml. = Fructolysis per ml. semen during on! 
Fructose Conc. = Concentration of fructose at time of hour at 37° C. 
ejaculation. O,/ml. = O, uptake per ml. semen during 
Ejac. Vol. = Volume of ejaculate. hour at 37° C. 
Sperm /Ejac. = Number of spermatozoa per ejaculate. M.B. Reduct./ =Methylene-blue reducing activity pe 
% Dead Sperm = Incidence of dead spermatozoa. ml. ml. semen at 37° C. 
Primary = Incidence of primary abnormal sperma- Motility = Visual estimate of sperm motility. 
tozoa. LC.F. = Impedance change frequency at 30° 
Secondary = Incidence of secondary abnormal sperma- Prim. andSec. = Incidence of the sum of primary 
tozoa. Abnorm. Sperm secondary abnormal spermatozoa. 
Tertiary = Incidence of tertiary abnormal sperma- Resist. to Temp. = Resistance of spermatozoa to temper 
tozoa. Shock ture shock. 
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Fic. 4.—Physical activity of spermatozoa. 
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Fic. 5.—Resistance of spermatozoa to temperature shock. 
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The general principle has been to assess semen quality accord- 
ing to its density and motility, but this is, I believe, of value 
only when the fertility level of the bull in question has been 
previously established. A bull, as a general rule, gives semen 
which is typical of that bull, and any marked deviation from 
the normal may be considered as indicative of a change in 
the fertility level. This I have found to be true when the 
deviation occurs consistently over a number of successive 
collections, and it may therefore be true of an individual 
ejaculate. Unfortunately the numbers of inseminations 
carried out with any one ejaculate are so small that the con- 
tion rate obtained can provide information only of limited 
value. I should be very interested to learn Dr. Hancock’s 
opinion whether samples of semen giving the same test results, 
but from different bulls, would be of the same fertility level, 
or if the fertility level would only be the same if the semen 
samples were from the same bull. The paper has dealt with 
tests carried out on a large number of bulls but with relatively 
few samples from each bull. Attempts have been made to 
correlate results of the tests with the conception rates of 
ejaculates from which very few inseminations were carried 
ree I suggest that if a far greater number of inseminations 
had been carried out with each ejaculate a greater correlation 
might have been found between the test results and the 
fertility, more particularly within than between bulls. Should 
such a correlation be found only within bulls it would ad- 
mittedly be of little value in assessing the fertility of semen 
from an unknown bull, but would be of the greatest use in 
an A.I. centre when selecting ejaculates from a bull of known 
fertility and semen quality. Certain of the tests reported on, 
a those of metabolism, are probably too complicated 
routine use in an A.I. centre, but I am extremely interested 
to note that the test showing the closest correlation with 
fertility is the one involving the determination of the incidence 
of living and dead spermatozoa. This test is not beyond 
the scope of an A.I. centre, but I agree that the greatest care 
is necessary to avoid temperature shock to the semen as that 
completely distorts the picture. One of the great difficulties 
I have experienced is to decide into which group, dead or alive, 
the sperm which were faintly tinged with eosin should go. 
I have found, however, that if the nigrosin is omitted from 
the stain and only eosin used, these intermediate forms do 
not appear. Discarding the nigrosin makes the operation 
of seeing and counting the live, unstained sperm much more 
difficuli, but with practice it is possible to do this both quickly 
and accurately, This method of staining has also proved 
to be of value in staining semen diluted with egg-yolk-citrate 
and we have used it with great success. At Lyndhurst we are 
working on the deep freezing technique of storing semen and 
the use of the eosin technique has enabled us to determine 
not only the percentage living spermatozoa in raw semen 
but also the percentage at all the various stages of freezing. 
We have found that on the average the freezing process 
results in an increase of the percentage of dead spermatozoa by 
three times. That is to say, 10 per cent. dead on collection 
result in approximately 30 per cent. dead after freezing and 
20 per cent. dead on collection in approximately 60 per cent. 
after freezing. In this way we have been able ‘to determine 
which samples are worth freezing down. Deep-frozen semen 
has the advantage of allowing us to carry out large numbers of 
inseminations with each ejaculate and we are hoping that we 
may be able, eventually, to have information as to whether 
there is any correlation between the percentage of living 
spermatozoa present, or the number of living spermatozoa 
present, and fertility. 

With regard to the tertiary abnormality, namely the looped 
tail form, I would be interested to learn at what interval 
after collection Dr. Hancock stained the semen. It has been 
my experience that there is a considerable decrease in the 
percentage of looped tails from the time of collection to half 
an hour after collection. 


Dr. J. L. Hancock. In reply to Mr. Bennett’s first com- 
ment I must point out that the object of the investigation was 
not to design new tests for the evaluation of bull fertility but 
was to examine the value of existing tests. 

We have shown that variations in fertility occur which are 
independent of variations in semen characteristics and for this 
reason I would not expect samples of semen from different 
bulls to give similar conception rates even if the samples had 
similar characteristics. 
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The data on the relationships between semen characteristics 
and fertility between poe from individual bulls is very 
limited and it would obviously be unwise to say what the 
results would have been if more data were available. 

I have not experienced Mr. Bennett’s difficulties in dis. 
tinguishing between “stained” and “ unstained” sperma- 
tozoa in nigrosin-eosin preparations. Partially stained sperma- 
tozoa are relatively uncommon in smears of fresh semen 
stained by this method and their appearance has never been 
a source of confusion. I have some evidence, however, that 
recently killed spermatozoa (e.g. spermatozoa killed by 
staining with cold stain) tend to be only partially stained. 

I remember that Mr. Bennett has recorded that the in- 
cidence of spermatozoa with bent tails declines with time 
after collection but I think it is true to say that his observations 
were made on samples treated with stain at room a 
For reasons which we have given, his estimates of the in- 
cidence of these forms are now open to criticism. 

Mr. G. F. Smith (Beccles). We have been presented with F* 
one of the most helpful pieces of work on bovine semen s0 
far undertaken in this country, and in fact to the best of my 
knowledge, in the world. The workers concerned hav f° 
planned their experimental procedure in such a way that, F 
for the first time, all tests have been carried out under fieli 


conditions. At the same time they have appreciated the P°"°°P™ 
fact that no one single semen test can, in itself, be used to R oe 
interpret the any one sire. — 

It would, I feel, be true to admit that over the years th ff Pa: 


interpretation of the fertilising capacity of bull semen hay FF hi h f 
by and large, in commercial A.I. at least, been computed a aod 
the conception rate, which can give an indication of a sample) [P "4 4 


fertility at the end of a month at the earliest. In a larg ust hay 
centre this can mean quite a costly delay in interpretation. [°'* “PP 
Furthermore, it will have become apparent to all who study the JP" pp 
conception rates of normal C.R. bulls, that the fertility rate, °° id 
based on a monthly figure, may give a totally untrue picture RO" Cc 
of a bull, for he may have given samples during the month of In * 

higher than average C.R., while others may have been below ~ ie 


the mean. We now have before us a series of tests which, when fi 
properly applied, will be a guide to the predictable C.R.s of PI T* 
samples and, what is equally important, we shall be at once 7” fei. 
in a position to check back on our technical procedure for the h h. - 
day to see if the fault lies within our power to be remedied. f° es 
In this respect I should like to ask the workers if they would 
have expected similar results from their observations had 
they been in a position to test a series of ejaculates over all }. . 
centres from each bull, rather than one particular sample. a i 

I believe that Messrs. Hancock and Bishop have gone to oe oan 
considerable pains to pin-point for us a practical set of semen J Dr. J. L 
tests that can be applied within any A.I. centre in a matter of #would a; 
30 minutes and should not in any way interfere with the smooth five beer 
running of a laboratory. Density determination by the Miferent | 
colorimetric method, and impedance frequency readings by f We hav 
the Rothschild aparatus are tests that can be carried out on fiological 
semen samples in a matter of minutes ; live-dead staining, inter 
however, takes longer to carry out and interpret but these ightly be 
extra minutes may still be a useful insurance  _—e a hundred Ptterval w 
cows being served with a below-average samp The dif 

Not only are we in commercial A.I. to cde directly from Parked be 
the information set before us to-day, but so also are those fears of aj 
dealing with bull fertility work on a field scale, both for Ff size wit 
investigation purposes and for fertility estimation of bulls nthe bul 
prior to their entry into A.I. centres. ertilising | 

The A.R.C. Mobile Unit workers have attached less im-} We hav 
portance to the more tedious metabolic semen tests, such asfMtisfactori 
O, uptake using the Barcroft apparatus and to fructolysis centre | 
interpretation and their findings are of obvious practicafitested s 
advantage in this respect. fertile 

We are now in a position to appreciate the advantage of thegpparent b 
impedance bridge in fertility estimation of semen, for @#pull. ¢ 
quantitative test to interpret the motility of samples whichftthis cen 
is not dependant upon the individual’s eye has been long#ent. for tl 
overdue. Most of us would from time to time, I feel sure§ Mr. Sm 
have checked back our daily semen ratings in an attempt tog™phasise 
correlate them with non-returns at three months and found lationshi: 
to our disappointment that samples with maximum rating#R fertilizi1 
had on occasions given unsatisfactory C.R.s while those with decline i 
low ratings, not into consideration Hereford semenj#ompani: 
had given high C.R.s. The initial cost of the impedance’ have s 
bridge will, I hope, be well rewarded in removing the belowPeiential fe 
average sample. ll be tha 
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I feel that the paper has been so ably presented that little 
has been left to comment upon. I would, however, like to 
wk the workers if at any time they could correlate the per- 
centage of abnormal forms of spermatozoa with collection 
intervals in days and whether this time interval between 
collections was constant at all centres. 

I notice that there is a relationship between age of bull and 
fertilit., and in that respect I would say that there appears 
to be some difference of opinion. In our own particular 
organisation an earlier series of observations on that point 
confirmed the findings of the Mobile Unit. Now, however, 
ver a series of some 685,409 cows the difference is not so 


ig. 

I would like to ask whether in the clinical examination of 
the tested bulls I should understand that there is evidence 
0 show that accessory glands are constantly larger throughout 
the mature age group, and also if the workers would have been 
happier if they could have had the means and permission to 

out testicular biopsy on all the tested bulls. 

With reference to the Table, I notice that 119 observations 

ere made on the test samples giving a conception rate of 
56-9 per cent. while 360 control samples gave a C.R. of 64 
per cent. If I am to understand that one centre was respon- 


i ible for the difference between test and non-test C.R.s the 
the bonception rate at that centre must have been very low in the 
ty pest Broups and I should like to know what the difference in 


.R. was. Also in relation to this “‘ problem centre ”” would 
be true to say that all the bulls used in the study were in the 
b-fertile group, while those outside the control group were 

high fertility ? I am as perplexed as the A.R.C. workers 
» find an answer to this “ problem centre.” Surely there 
ust have been some difference in handling samples in the 
ists applied, for example electrical current or time taken to 
urry out the tests. Might also site of semen deposition have 
ayed a part, bearing in mind the low density of the samples ? 
would very much like to see the work repeated for a third 
me at Centre B in an effort to find a solution. 

In conclusion, I feel that no present-day comment on 
productive efficiency in the male would be complete without 


<— e reference to infectious infertility and I would like to ask 
ods hat steps were taken to eliminate the possibility of such 
the ls being included in the study. We are, I think, all familiar 


ith the presumably normal semen samples incapable of leaving 
s in-calf, and in the workers’ observation | wonder how 
y such samples were found at Centres (other than B). 

I wish to thank Messrs. Hancock, Bishop and Campbell for 

ir most able and far-sighted contribution to our knowledge 

the fertility of bovine semen. 


Dr. J. L. Hancock. Replying to Mr. Smith’s first question 


would again prefer not to speculate on what the results would 
ye been if the investigations had been made in rather a 


the Biferent way. 
by ¢ We have not attempted to correlate variations in the mor- 
on Phological characteristics of spermatozoa with variations in 


interval between collections. This interval varied 
ghtly between centres and even between bulls—the usual 
terval was about five days. 
The difference in the size of the seminal vesicles was very 
tked between two-year-old bulls and bulls of four or more 
s of age: I should not claim that there was any increase 
n size with age after five years. I think that testicular biopsy 
nthe bull would be unlikely to give any information on the 
ettilising capacity of bull semen. 
We have been able to find no explanation which would 
tisfactorily explain all the anomalies in the results obtained 
centre B. The difference in fertility between tested and 
ntested samples was certainly not due to the selection of 
fertile bulls for testing, because the differences were 
parent between tested and untested samples from the same 
. The difference between test and control conception rates 
this centre was 11-5 per cent. for the first visit and 9-2 per 
mt. for the second visit. 
Mr. Smith’s closing remarks give me an opportunity to 
mphasise the point that the investigation was a study of the 
lationships between certain characteristics of bull semen and 
8 fertilizing capacity. Of course, if infectious disease causes 
decline in bull fertility and if this decline in fertility is un- 
companied by changes in any of those semen characteristics 
have studied, then the value of the tests as indices of 
tential fertility will be correspondingly lessened. It might 
ll be that some of the large variations in fertility which are 
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met and which cannot be correlated with variations in semen 
characteristics are due to the existence of infectious disease. 
There is no evidence that any of the bulls examined were 
infected in this way but some of the unexplained variations in 
fertility which we have met between bulls, between breeds 
and between centres, could be of this nature. 


Mr. I. G. Shaw (Wolverhampton). I wish to thank 
Dr. Hancock and Mr. Bishop for their admirable paper and 
lucid exposition of a rather complex subject. I feel that the 
work is certainly a milestone in our knowledge of bovine 
semen and its relation to fertility. ‘There are three points 
which I would like to raise with the authors. 

1. Mention has been made of the fact that the semen of 
certain bulls metabolised all their fructose before the end of 
the fructolysis test period of one hour. This raises several 
interesting possibilities. Is it that these semen samples had 
had none or little initially ? Is it used up very rapidly and 
what alternative methods of metabolism are open to sperma- 
tozoa ? 

2. The relationship between semen volume and age of 
bull is interesting but is the range of ages in this work rather 
narrow ? I am under the impression that the volume of semen 
produced by very old bulls tends to decline. 

3. The third and last point has already been touched 
upon by Mr. Bennett. The nigrosin-eosin staining technique 
is useful but the presence of spermatozoa of intermediate 
degrees of staining by the eosin presents difficulties in counting 
and assessment. Can the authors suggest how this may be 
overcome ? 

Mr. M. W. H. Bishop. The 16 semen samples which 
metabolised all their fructose before the end of one hour 
contained less fructose initially than did the other samples 
(the mean initial fructose concentration being 2:39 mg. per 
ml. for the 16 samples and 5-25 mg. per ml. for the remainder) : 
they also contained more spermatozoa (the mean sperm 
concentration being 1,560,000,000 per ml. for the 16 samples 
and 940,000,000 per ml. for the remainder) and therefore 
used up the available fructose more rapidly. 

So’ ar as is known glycolysis of certain hexose sugars 
(fruccose, glucose and mannose) is the only method of meta- 
bolism available to spermatozoa under anaerobic conditions, 
but under aerobic conditions, lactic acid (the end product of 
glycolysis) and a variety of other substances can be metabolised. 
From the point of view of energy production aerobic meta- 
bolism is much more efficient than anaerobic metabolism and 
can probably be carried out in quite low oxygen tensions. In 
the reproductive tract of a cow a large part of sperm meta- 
bolism is probably of an aerobic nature. 

In the case of the 16 samples which utilised all their fructose 
before the end of one hour we do not know whether or not the 
spermatozoa died when fructolysis ceased. ‘These samples, 
if stored in conventional egg-yolk diluents, would be able to 
utilise glucose from the egg-yolk. 

The relationship obtained between ejaculate volume and 
age of bull was significant for Friesian bulls only : the ages 
of these bulls ranged from 22 months to 129 months. We 
have insufficient data from really dld bulls to be able to answer 
Mr. Shaw’s second point. Only three of the bulls used were 
over 10 years old. ‘The seven ejaculates which were examined 
from these bulls had a mean volume of 5-03 ml. which is almost 
exactly the same as the mean for all bulls (5-02 ml.). 

Dr. J. L. Hancock. I find that the use of a blue-green 
filter in the lighting system facilitates the differentiation of 
stained and unstained spermatozoa because it filters out the 
red tint in the background stain but stained spermatozoa are 
still visibly red. 

Mr. R. Walker (Cambridge). How long after collection 
of the samples was the fructose concentration of the sample 
estimated and what was the temperature of the samples during. 
the hour period over which fructolysis was measured ? 

Dr. J. L. Hancock. The concentration of fructose in the 
undiluted semen was measured in samples deproteinised 
within two minutes of collection. The fructolysis tests were 
made at 37° C. on diluted semen stored until required at 4° C, 

Mr. D. M. Thomson (Ruthin). Is it perhaps a fact that, 
although volumes of ejaculates increase with age, after a 
certain age the volume begins to decline. The Ruthin 
Centre has figures for all its bulls showing a steady increase in 
volume of ejaculates and also in total output of semen, in- 
cluding four bulls between 10 and 12 years of age. 
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Dr. J. L. Hancock. It is quite possible that above a 
certain age, ejaculate volume cme to decline with increasing 
age, but we have no evidence that this is the case. 

Mr. J. P. Frappell (Gloucester). In view of the fact 
that service behaviour of the bull at the time of collection can 
considerably influence motility and density of the sample of 
semen obtained, was any allowance made for variations in 
collection technique and service behaviour of the bull between 
those samples merely used for the tests and those samples 
used for the control inseminations ? Although variation in 
service behaviour may not have necessarily caused any wide 
variation in the conception rate that would have been obtained 
with the control samples and tested samples there might 

uite possibly have been a difference in density, motility, etc. 
This could have given rise to difficulty in tying up character- 
istics of the semen from a bull with his conception rate. 

Dr. J. L. Hancock. In our opinion, collection technique 
and service behaviour were not responsible for the differences 
in fertility between tested and untested samples, and did not 
affect the relationships obtained between test characteristics 
and conception rate. 

Mr. D. L. Stewart (Reading). I wish to compliment the 
authors on their excellent paper. I notice that the rate 
of dilution did not appear to affect a reduction in fertility of 
poor semen. ‘This was observed some years ago at Reading 
and, although the point has not been studied in detail, the 
impression gained is that qualitative as well as quantitative 
factors influence the fertility of spermatozoa used for insemi- 
nation. We have been interested in photo-electric methods of 
assessing the numbers of spermatozoa in semen samples and 
have not encountered many difficulties but I would like to 
hear from Mr. Bishop on this subject. Finally, if it is not 
requesting too much, I would like to ask Dr. Hancock to 
give his views on the value of semen tests in forecasting the 
fertility of bulls in the light of his now considerable experience. 

Mr. M. W. H. Bishop. The absorptiometric method of 
determining sperm concentration has proved very successful 
but we have observed that very slight changes in the position of 
the light source can greatly affect the calibration of the in- 
strument. For this reason the calibration must be carefully 
checked each time any adjustment is made to the lamp. A 
further source of error arises from the fact that the light 
transmissive properties of the sperm suspension are affected 
by flow orientation of the spermatozoa due to pouring into the 
cuvette. We find that the galvanometer readings become 
more stable if the sperm suspension is allowed to stand in the 
cuvette for a few minutes after pouring. 

Dr. J. L. Hancock. It is important to remember that we 
have examined the value of the tests as measures of fertility 
only within the limits of the relatively small variations of 
fertility met in a particular sample of bulls which had been 
selected for use in artificial insemination. The results show 
that the tests are of limited value for this purpose. It is clear 
that more information is needed on the causes of the variations 
in fertility which are apparently unrelated to the semen 
characteristics which we have examined. 

Mr. W. Bruce (Reading). I would like to ask Dr. Hancock 
and Mr. Bishop a question in relation to the nietabolic tests, 
particularly the methylene-blue reduction test. This test 
while being the simplest of the metabolic tests, has never found 
favour in this country, though it is widely used abroad. Do 
the authors consider that this test would be improved by the use 
of a fixed number of spermatozoa, or better still a fixed number 
of live spermatozoa, rather than using a standard volume of 
semen ? Secondly, would Mr. Bishop say whether his line on 
the graph for sperm counting on the colorimeter passed 
through the origin as shown? 

Mr. M. W. H. Bishop. We agree that the methylene-blue 
reduction test might be greatly improved by the modifications 
suggested by Mr. Bruce. 

The regression line relating sperm concentration to ab- 
sorptiometer reading passed slightly above the origin. The 
reason for this is probably that the “‘true’”’ regression line 
is not quite linear. 

Mr. G. Glew (Reading). Was the portable colorimeter 
manufactured by Evans Electrosolenium used to measure the 
sperm density of samples of semen, and was there a large 
scatter of points on the calibration graph. 

Mr. M. W. H. Bishop. No. A Hilger Biochem ab- 
sorptiometer was used. We have found that the standard 
portable colorimeter manufactured by Evans Electroselenium 
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is not quite suitable for our technique but a manufacturer) 
modification of this instrument has given satisfactory resuly E 
and has the advantage of being considerably cheaper than th } 
standard model. 

The standard error of an estimate of sperm concentration 
varies with the sperm concentration. At a concentration o 
1,000,000,000 spermatozoa per ml. semen the coefficient of 
variation, by our technique, was 2-4 per cent. 

Mr. L. E. Rowson (Cambridge). Dr. Hancock, whe 
would your choice be between the microscope and the im. 
pedance bridge ? 

Dr. J. L. Hancock. For measurements of motility I woulj 
obviously choose the impedance bridge. 

Mr. J. A. Moss (Bromsgrove). Since the authors worked 
with standard concentrations of sperm per inseminate ani 
since one factor which appears to be related to fertility is th » 
proportion of live spermatozoa in the ejaculate, could it be tha 
what is really significant is the number of live spermatoza 
per inseminate ? 

Dr. J. L. Hancock. The point made by Mr. Moss is tha 
any relationship between the percentage of dead spermatomf 
and fertility must imply a relationship between the numbefft} 
of living spermatozoa and fertility if we inseminated a constant 
number of spermatozoa in all cases. ‘This was not the cas, 
partly because the prescribed dose at centres A, B,, C and Dp*TY 
was twice the prescribed dose at centre B,, and partly because 
the preliminary estimates of density on which dilution wa 
made, occasionally had to be corrected later. The number of 
living spermatozoa inseminated, therefore, tended to vay 
independently of the percentage of living (or dead) sperm. 
tozoa inseminated and analysis of our data shows no relation- 
ship between conception rate and number of living sperm. 
tozoa inseminated. 

Mr. G. H. Arthur (Streatley). I congratulate Messn§, 
Hancock and Bishop for the painstaking thorough and scien-§ 
tific manner in which the work has been carried out. The 
is no doubt that the essayists were set a very difficult task and 
it is a subject in which, with limited apparatus and facilities, | 
was very interested from 1941 to 1945. I have not experienced 
great difficulty in identifying the sterile bull, but it has proved! 
impossible by the study of semen qualities to grade bulls 
according to their fertility. I have found motility estimations 
to be the best single guide, but morphological examinations 
are very important, and I hope no one connected with semen 
evaluation would have to choose between the microscope and 
some more modern piece of apparatus. In this connection 
I have always been tremendously impressed by the work o 
Professor Lagerléf on sperm morphology. ‘The findings off, 
Williams and Savage on the relationship between fertility and 
the variation in sperm head dimension has not been utilised 
by the speakers. I am a little surprised at the essayists’ highfhe cow: 
figure for the percentage of bent tails. In my experience 
when studying fertile bulls, the number of bent tails 
averaged 3 to 4 per cent. and usually approximated closel 
the number of tailless sperms. These assessments were made 
in the counting chamber of the haemocytometer using 3 pe 
cent. saline as diluent. The percentage of both these 2 
normalities was usually higher after a long sexual rest, and | 
think that these particular morphological characters are due Cc 
to senile changes in the sperm. 

Dr. J. L. Hancock. Williams had previously recorded 
relationship between the incidence of morphologically 
normal spermatozoa and fertility in the bull, and I believe 
is correct to say that the relationship claimed by Williams a 
Savage was the result of a biometrical study of Williams’ 
original material. I think it extremely likely that the bi 
metric method measures to a large extent the characteristis 
which are measured subjectively when spermatozoa 
classified on morphological grounds as normal or abno 
The biometric method might give information not given b 
the subjective method but I doubt that there is any 
evidence that this is the case. 

The high incidence of spermatozoa with bent tails record 
by us is not a measure of the incidence of these forms i 
> gy semen. We have said that the high incidence 8 

e forms in our preparations was due to exposure to 
unphysiological osmotic environment (hypotonic _ stai 
The same criticisms would of course apply to Mr. Arthw 
technique in which the spermatozoa are suspended in a strongif: 
hypertonic medium. 


ae 
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195) 
nf Enzootic Abortion in Ewes—A Note on the Susceptibility of the 
atic Pregnant Bovine to Infection and Abortion 
nt of BY 
whl A. D. McEWEN and A. FOGGIE 
> im. Animal Diseases Research Association, Moredun Institute, Gilmerton, Edinburgh 
vould 
- TAMP et al. (1950) infected a pregnant cow by lated in ewe infection experiments (McEwen, 1954). 
s te. )the intravenous inoculation of the virus of ewe A broth suspension of infected yolk sacs at the third 
- the abortion. The cow aborted and the foetal mem- passage through eggs was used. Although this sus- 
‘ombranes were extensively diseased and infected. pension was not the same one as either of those with 
There is no field evidence to suggest that abortion which the ewes were infected, it was similar and prob- 
in the bovine is ever caused by the virus of ewe abor- ably of comparable virulence. The suspension was 
ion. On farms where the disease is enzootic in ewes preserved at —70°C. until required, when it was 
t is exceptional to find more cows than are neces- thawed and the necessary dilutions prepared. The 
;npary for the supply of milk to the farm households. 1.D.50 for the yolk sacs of fertile hens’ eggs, using 
f it be assumed that the cow and the ewe are equally an inoculum of 0.15 c.c., lay between dilutions of 
usceptible to infection and to abort therefrom, the 10~* and 10~*, 
bortion of one of a few cows, or of the only cow, The Table shows that the pregnant bovine may be 
mn an infected sheep farm would indeed be a rare infected by the subcutaneous inoculation of a rela- 
-Rvent, especially as the risks of exposure to infection tively small quantity of virus. The resistance of two 
n by the cows are incomparably less than those pregnant cows to infection by feeding does not neces- 
mcountered by the ewes. Nevertheless, if the sus- sarily indicate a degree of resistance greater than that 
eptibility of the cow be comparable to that of the of the ewe as McEwen et al. (1951) infected but five 


we, the possibility of the infection establishing itself of 10 pregnant ewes fed with infected foetal mem- 
the bovine cannot be disregarded. brane. 
The infection and abortion of a pregnant bovine Conclusions 

intravenous inoculation merely indicates a sus- 
ptibility to a most drastic method of exposure to 
afection. Further experiments were therefore made 
» see whether the pregnant cow could be infected by 
neans less severe than intravenous inoculation. 

The experiments on the’ infection of cows are References 
abulated below. All the cows were purchased from McEwen, A. D., (1954). Ibid. 66. 505. 


Until further information is obtained the bovine 
should be regarded as potentially susceptible under 
field conditions to infection with the virus of ewe 
abortion and to abortion caused by the infection. 


arms where no breeding sheep were kept. , Stamp, J. T., & Lirriejoun, Annie I. (1951). 
The strain of virus inoculated subcutaneously into amp, J. T., McEwen, A. D., Warr, J. A. A., & Nisser, 
he cows was the same as that which had been inocu- D. i. (1950). Vet. Rec. 62. 2 


‘TABLE 
| dl Number of 
. weeks pregnant Method of exposure Dilution of virus 
Cow  _ when exposed to infection and amount Result 
to infection 

led 

+ 1 21 Subcutaneous inoculation... aie nat 10-3, 1 ml. Not infected 
ve 2 17 10-*, 2 ml. Uterine infection and abortion 
63 19 10-5, 1 ml. Not infected 
"bi 4 17 10-5, 2 ml. Uterine calved prema- 
ture 
19 ” ” 10-7, 1 ml. Slaughtered eight weeks after inocu- 

lation, not infected. 
6 16 310-*, 2 mi. Not infected 
nae 7 21 On two successive days fed 100 grammes Not infected 
er ovine foetal membrane mixed 
in 

e One week later a further 80 grammes of 
ss infected ovine foetal membrane fed. 
e 8 17 Drenched with a complete infected ovine Not infected 
ot foetal membrane (chorion and cotyle- 
a dons) cut up and suspended in infusion 
broth. 
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An Outbreak of Tuberculosis in Goats in Tanganyika 


A. H. MILNE 
The Veterinary Research Laboratory, Mpwapwa, Tanganyika 
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ATURALLY acquired tuberculosis in goats appears 
to be rare, and a review of the literature on the sub- 
ject by Soliman et al. (1953) revealed that few cases 
had been recorded. Carmichael (1937) mentions the 
investigation of 11 such cases in Uganda, all of which 
were of bovine origin, but as far as can be ascertained, 
naturally acquired tuberculosis in goats has not until 
now been recorded in Tanganyika. Evans (1954), who 
was for many years in charge of this Laboratory, writes 
that no case had ever come to his notice, and it may 
therefore be of interest briefly to report on a small out- 
break which recently came under our observation. 


History 

The outbreak occurred in a herd of ordinary native 
goats kept on a farm at Mpwapwa in the Central 
Province of ‘Tanganyika. ‘The animals were herded 
outside from dawn to dusk but at night, for protection 
against wild carnivores, they were kept in a brick walled 
enclosure. ‘This herd was not a static unit as animals 
were moved from time to time to and from other herds 
on the farm, but at the time of the outbreak it comprised 
55 adults and 54 immatures. 

On May 20th, 1954, a mature female (goat 386/236) 
from this herd was brought to the laboratory for post- 
mortem examination. ‘The animal was rather thin but 
by no means in bad condition. ‘The cause of death was 
a severe traumatic injury causing perforation of the left 
thoracic wall. Whatever had caused this perforation 
had also injured the diaphragmatic lobe of the left lung, 
and there had been considerable haemorrhage within 
the thoracic cavity. Numerous caseous lesions were 
observed throughout the lungs and the bronchial and 
mediastinal lymph glands were found to be enlarged 
and to contain caseous lesions. ‘Tuberculosis was sus- 
pected and smears from lesions in the lungs, and both 
bronchial and mediastinal lymph glands, showed the 
presence of acid-fast organisms resembling Myco- 
bacterium tuberculosis. ‘The liver and spleen were also 
found to contain numerous caseous lesions, and the 
hepatic lymph glands and several of the mesenteric 
lymph glands were also affected. Material from the 
lesions was subjected to cultural and biological examina- 
tion, brief details of which are given later in this paper. 

In view of this case the herd was tested for tubercu- 
losis by the single intradermal comparative test using 
Weybridge P.P.D. mammalian and avian tuberculin, 
the test being completed on May 25th, 1954. Only 10 
animals reacted and of these five were judged to be 
positive reactors, the other five being considered 
negative. No other animals in the herd showed the 


slightest observable reactions to either mammalian or 
avian tuberculin. In the five positive reactors, all adult 
females, the reactions to mammalian tuberculin were 
all hot, oedematous and painful. The actual measure- 
ments were as follows :— 


Measurements in Millimetres 


Avian Tuberculin Mammalian Tuberculin 


Number 
of 


Ist 2nd Ist 2nd 

Goat Reading Reading Reading Reading 
213/363 2 & 2 14 
369/219 1 6 1 16 
1965/1964 1 7 1 14 
201/351 4 12 
Unnumbered 2 7 1 14 


These five goats were slaughtered and post-mort 
examinations carried out. ‘The findings are giv 
briefly below. 


Post-mortem Findings 
Goat 213/363 
In good condition. Caseous lesions in apical lobe 
each lung. Smears from both lesions positive. 


Goat 369/219 

In fair condition. Right and left bronchial a 
posterior mediastinal lymph glands contained casec 
lesions. Several mesenteric lymph glands and t 
hepatic lymph glands showed similar lesions. Sm 
from all lesions except the hepatic were positive. 


Goat 1965/1964 

In fair condition. Caseous lesions in lett parotid 
lymph gland and in posterior mediastinal lymph gland. 
Smears from the mediastinal gland lesion were positive 
from the parotid lesion negative. 


Goat 201/351 

In fair condition. Caseous lesions found in t 
diaphragmatic lobe of the right lung and the cardi 
lobe of the left lung ; also in the posterior mediasti 
and left bronchial lymph glands. Smears from t 
lesion in the left cardiac lobe were negative. Sme 
from all other lesions were positive. 


Goat Unnumbered 

In good condition. Caseous lesions found in t 
posterior mediastinal lymph gland, in the right and | 
bronchial lymph glands, in the apical lobe of the | 
lung and in the cardiac lobe of both right and left lun 
Smears from the mediastinal lymph gland were positiv 
the rest negative. 


(N.B.— Positive” means that microscopic examin 
tion revealed the presence of acid-fast organis 
morphologically similar to Mycobacterium tuberculosis. 

It will be seen that the lesions were virtually confin 
to the respiratory system except in the original gx 
386/236 where the infection had become generalised, 
and in goat 369/219 where the mesenteric lymph glan 
were infected. 
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The five other animals which showed reactions either 
to avian or mammalian tuberculin, although considered 
negative were also slaughtered and examined post 
mortem. No lesions indicative of tuberculosis were seen. 


Further History of the Herd 
The herd was re-tested after an interval of 136 days, 
the second test being completed on October 8th, 1954. 
Only one animal showed reaction to either avian or 
mammalian tuberculin but this was a positive reactor, 
the mammalian reaction being oedematous, hot and 
painful and the measurements in millimetres being :— 


Avian Tuberculin Mammalian Tuberculin 
Ist Reading 2nd Reading Ist Reading 2nd Reading 


2 8 Z 18 


This animal was slaughtered and the post-mortem 
findings were as follows :— 


Goat Unnumbered 

In excellent condition. Caseous lesions found in the 
left precrural, right prescapular, right parotid, and 
posterior mediastinal lymph glands, and in the dia- 
phragmatic lobe of the right lung. Smears from the 
posterior mediastinal gland lesion were positive, the 
rest being negative. 


Typing of the Organism 

Material from lesions found in goat 386/236 was 
emulsified in a small amount of 5 per cent. K.O.H., 
incubated for 30 minutes and neutralised with 10 per 
cent. H,SO,. ‘Three rabbits, one guinea-pig and two 
fowls were each injected with 2 c.c. of the material on 
May 22nd, 1954. One of the rabbits was killed on 
August 3rd, 1954, another died on August 28rd, 1954, 
and the third died on September 9th, 1954. T he 
guinea-pig died on June 26th, 1954, and ‘the two fowls 
were killed on September 13th, 1954. All the rabbits 
and the guinea-pig were found to have generalised 
— while no lesions could be detected in the 
owls. 

Material from the same goat was also cultured and 
growth was obtained on Lowenstein’s medium with and 
without glycerol, but cultural typing is not yet com- 
pleted. ‘The biological results, however, indicate the 
presence of bovine type tuberculosis. 


Discussion 
As opposed to the findings of Soliman et al. (1953) 
where the lesions were predominantly intestinal, the 
lesions in this outbreak were mainly of the respiratory 
system. On investigation it was discovered that from 
September, 1953, until the time of the test, the goats 
had been enclosed at night with cattle, some of which 
had been found at tests conducted during September, 
1958 and March, 1954, to be suffering from tubercu- 
losis, the lesions being mainly confined to the respiratory 
system. It is suggested as a possibility that the affected 
goats contracted the disease from affected cattle by 
inhalation. 
Summary 
1. A small outbreak of naturally acquired tubercu- 
losis in goats in Tanganyika is recorded, it is believed 
for the first time. 
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2. An account of the outbreak is given with brief 
details of post-mortem examinations. 


3. Brief details of the biological and cultural examina- 
tions of caseous material are given. 


4. A possible source of infection is suggested. 


Acknowledgments. —1 am indebted to Mr. B. 
McCulloch, Veterinary Research Officer, who is 
responsible for carrying out the biological and cultural 
examinations. My thanks are also due to Mr. J. 
Robson, Veterinary Research Officer, who carried out 
the re-test, and to Messrs. Lwebandiza & Maeda, 
Assistant Veterinary Officers, for assistance in conduct- 
ing the post-mortem examinations. ‘The Director of 
Veterinary Services, has kindly given permission for the 
publication of this paper. 
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THE J. T, EDWARDS MEMORIAL FUND 


The President and members of the South Wales Veter- 
inary Association have pleasure in publishing this first list 
of donations to the Dr, James Thomas Edwards Memorial 
Fund. Donations are still coming in and the latest figure 
nade known to The Record was £467 14s. 

Donations to the Fund may be sent to the Hon. Treasurer, 
Mr. D. Barry Davies, M.R.c.v.s., ‘“Norwood,”’ College Rox ad, 
Carmarthen, gw Wales, and ‘should be made payable to 
THE Dr. J. T. Epwarps MEMorIAL Funp A/C. 


d. 

The South Wales Veterinary Association .. 108 © 0 
H. S. Caldwell, Esq. 
A Veterinary Surgeon... x 
Miss O. Uvarov ... 10 10° 
L. E, Hughes, Esq. : 5 5 Oo 
The President and Members North Wales Divi 

sion, B.V.A. 
E. T. Watts, Esq. 2 
W. David John, Esq... 5 5 
R. W. Hall, Esq. ... 2 
J. H. M. Hughes, Esq. .. 10 6 
Messrs. Nisbett & Harries, 
Messrs. F. V. John, H. A. Lamont and T. R. 

Brian Lewis _... 6 6 
Michael Young, Esq. 
D. J. Anthony, Esq. 
J. S. Steward, Esq. 
Miss Marion J. Freak 
R. C. Locke, Esq. ie 
Professor C, Formston ... 
Mrs. M. E. Beckett 
J. W. Bowen, Esq. 
E. Reginald ‘Ambrose, Esq. 
Cotchin, Esq. .. 
R, A. Roper, Esq. 
J. Richard Hudson, Esq. an 
Lt.-Col. R. H. Knowles .. as as 
Messrs. J. J. Davies and K. J. Biddie 
D. O. Packer, Esq. 
B. Conn, Esq. 

W. B. Henderson, Esq. 
W. Blamire, Esq. 
Eoghen Clark, Esq. 


Oo 
Oo 


- 


Further lists will be published as details become available. 
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University News 


Having regard to the important part which the 
Universities now play in the life of the veterinary 
profession, it has been decided to introduce, as a 
separate feature in THE REecorD, a column of university 
news. The first items to appear under this heading 
are as follows. 

Cambridge 

A Crookes Research Fellowship for research into 
Piglet Anaemia and related conditions, tenable for 
three years, has been awarded to Mr. John Seamer, 
M.A., B.SC., M.R.C.V.S., D.V.s.M. The work will be 
carried out at the Department of Animal Pathology, 
University of Cambridge. 

The Professor of Animal Pathology (Professor 
W. I. B. Beveridge) has just returned from a visit to 
Oslo Veterinary School where he spent two weeks as 
guest lecturer at the invitation of the Norwegian 
Government under the Foreign University Inter- 
change Scheme arranged by the British Council. 


” Dr. A. O. Betts, M.A., PH.D. (CANTAB.), B.SC. (LOND.), 
M.R.C.V.S., has been awarded a Commonwealth Fund 
Fellowship for 1955/56. He will be in America from 
September next for a period of approximately 12 
months, where he will be continuing his work on 
virus diseases of pigs. This is only the second 
occasion on which a Commonwealth Fund Fellowship 
has been awarded to a veterinarian in England. 


London 


Professor R. Lovell is at present in the United 
States having been invited by the State College of 
Michigan to give a course of lectures. He will be 
visiting other institutions in the U.S.A., and is due 
to return to the United Kingdom in June. 


Two Turkish professors are studying at the college 
under the aegis of the British Council. They are 
Professor S. Yalki, and Professor M. T. Baser. 


The following is the Pass List for the B.Sc. (Veterinary 
Science) for internal students, March 1955 :—Gibson, 
Francis Edward Thomas, Royal Veterinary College ; 
Tiffin, Robert Bunting, Royal Veterinary College ; 
Walter, Andrew John, Royal Veterinary College. 


The following student has passed in Part II only :— 
Alexander, Thomas John Lyndon, Royal Veterinary 
College. 

The following is the Pass List for the Faculty of 
Medicine Veterinary Pre-Clinical Examination, Part II 
for internal students, March 1955. Royal Veterinary 
College :—Baldwin, Basil Arthur ; Blackburn, John 
Trevor ; Churchill, Anthony Edward; Davidson, 
William Roy; Edney, Andrew Thomas Bailey ; 
Embleton, Gerald Anthony ; Ezebuiro, Emmanuel 
Ogoegbulam ; Fisher, Betty Margaret ; Gray, Douglas 
Francis ; Griffin, Richard Michael ; Harries, Benjamin 
Llewelyn ; Jackson, Faith; Mann, Peter George 
Hubert ; Millett, John Douglas; Potter, Michael 
John ; Rodgers, Samuel Edgar; Rutty, Donald 
Arthur ; Southerton, Anthony George ; Sykes, Kenneth 
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Chadwick ; Taylor, John Michael ; Thornton, David 
Alexander Kennedy ; Weetman, Peter Albert. 


Edinburgh ° 

Dr. W. C. D. Hare, Lecturer in Anatomy in the 
Royal (Dick) School of Veterinary Studies, has been 
appointed to the post of Associate Professor in the 
Department of Anatomy in Ontario Veterinary Col- 
lege with effect from June Ist, 1955. 


Dr. Hare qualified M.R.c.v.s. and graduated B.sc. 
in Veterinary Science of the University of Edinburgh 
in July, 1950, and in December, 1953, the Univer- 
sity conferred upon him the degree ot PH.D. for his. 
thesis on “‘ A study of the distribution of the bron- 
chial tree, the pulmonary artery and the pulmonary 
vein in the lungs of the sheep.”’ 


In March, 1954, under the auspices of the British 
Council, Dr. Hare gave a series of lectures, at the 
Veterinary School in Vienna, on the anatomy of the 
lungs of domestic animals. 


One of the highlights of this year’s Charities Week 
was the play ‘‘ Here We Come Gathering ’’—an 
appropriate title for Charities Week—by Philip King 
and Anthony Armstrong, which was presented in the 
Y.M.C.A. Hall on five nights. This light-hearted 
farce, which was produced by Mr. J. E. Phillips of 
the ‘‘ Dick,’’ is set in the unfurnished living-room 
of a newly-bought country cottage where owners and 
visitors are temporarily isolated from the outside 
world by the collapse of a bridge. The young owner 
of the cottage was ably played by Dave Tordoff, of 
Fourth Year, and Ralph Heywood, of Second Year, 
as the owner’s father, an absent-minded and very 
““hen-pecked ’’ parson, provided much of the 
comedy. The non-arrival of the furniture and the in- 
vasion of the cottage by in-laws and numerous un- 
expected visitors—including a bacon-frying tramp 
(played by Noel Allsup, of Second Year) and a very 
dead duck (also from the ‘‘ Dick ’’? )—helped to kee 
the play going at a rattling pace. Much of the wo 
behind the scenes was also done by members of the 
Dick Dramatic Society. 


In a recent edition of ‘‘ University News,’’ an 
article which appears twice a week in the Edinburgh 
Evening Dispatch, the writer, an arts student, speaks. 
of the ‘Dick Vet.’, and says ‘‘This outpost of a liberal 
education calls for comment. It is the most remark- 
able section of the University for many reasons. In 
the first place it is the only University department 
where a proper balance is maintained between male 
and female of the human species . . . an allowance 
of roughly .0875 females per male. The charm of this 
system is that it keeps competition fairly brisk. Per- 
haps it is this very brisk competition which is the 
basis of what is undoubtedly an unusually strong 
esprit de corps. The Dick, of all the Colleges, has 
so far managed to avoid the apathy afflicting most 
of the student body. Although the total number of 
students is only in the region of 250, they manage to 
produce their own magazine, which is of a consistently 
high standard, and also to produce plays regularly, 
which compare very favourably with the productions 
of the much larger University Dramatic Society.’’ 
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AREA ERADICATION PLAN FOR TUBERCULOSIS 
‘STATEMENT SHOWING THE NUMBER OF CATTLE IN EACH 
COUNTY ON JUNE 4TH, 1954, AND THE NUMBER OF CATTLE 
an ATTESTED AREAS AND ATTESTED HERDS ON Marcu 3lst, 
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Cattle in attested 


1955 
Cattle in attested 
Total herds and areas 
cattle 
on Percentage 
June 4th, Number of total 
1954 cattle 
"GREAT BrITAIN ... 9,777,347 5,157,043 53 
England and Wales ... 8,067,656 3,914,823 49 
England . 7,004,661 3,116,971 45 
Wales 1,062,995 797,852 75 
Scotland 1,709,691 1,242,220 73 
‘ENGLAND : 
Bedford 44,162 15,950 36 
Berkshire ‘ 89,918 61,840 69 
Buckinghamshire 115,994 49,410 43 
Cambridge 31,832 13,000 41 
Isle of Ely 21,097 3,010 14 
Chester 251,527 103,850 41 
Cornwall 290,602 104,570 36 
‘Cumberland 249,470 202,220 81 
Derby 190,817 57,020 30 
Devon 432,401 196,660 46 
Dorset oll 104,210 62 
Durham 125, 333 57,920 46 
Essex ... 119,611 65,620 55 
Gloucester 205,871 97,070 47 
Hereford 147,131 72,650- 49 
Hertford ; 61,739 36,130 59 
Huntingdon ... 28,514 7,450 26 
Kent ... 117,386 60,330 51 
Lancaster 289,286 139,420 48 
Leicester 168,495 46,660 28 
Lincoln : 
Parts of Holland 28,288 2,510 9 
Parts of Kesteven ... 70,922 16,050 23 
Parts of ae 163,295 29,320 18 
Middlesex *7,039 3,050 43 
Norfolk 200,900 81,720 41 
Northampton 149,754 on 
Soke of Peterborough 7,088 40,780 aad 
Northumberland 155 62,270 29 
Nottingham 111,051 31,580 28 
Oxford 109,839 59,880 55 
Rutland 20,519 2,630 13 
Salop 300,727 122,660 41 
Somerset a 340,740 184,620 54 
Southampton 157,364 102,120 65 
Isle of Wight 22,342 15,240 68 
Stafford a 246,659 67,190 27 
Suffolk, East ... 80,770 45,280 56 
Suffolk, West 40,682 20,240 50 
Surrey ta 54,947 36,360 66 
Sussex, East ... 106,498 52,830 50 
Sussex, West 78,948 49,400 63 
Warwick 150,755 54,810 36 
Westmorland 107,232 96,700 90 
Wiltshire 217,950 129,090 9 
Worcester... ..- 104,912 36,390 35 
Yorks, East Riding ... 143,946 18,420 13 
Yorks, North Riding... 261,908 109,250 42 
Yorks, West Riding ... 353,683 151,040 43 
Isles of Scilly : 551 551 100 
‘WALEs : 
Anglesey 61,525 26,330 43 
Brecon 52,031 43,840 84 
Caernarvon 66,403 47,950 72 
igan.. 89,682 89,682 100 
‘Carmarthen ... 154,301 154,301 100 
Denbigh 109,528 65,470 60 
Flint ... 63,698 24,060 38 


Total herds and areas 
cattle 
on Percentage 
June 4th, Number of total 
1954 cattle 
Glamorgan 82,609 36,420 44 
Merioneth 43,896 38,250 87 
Monmouth 74,545 32,780 44 
Montgomery ... 107,747 89,510 83 
Pembroke _... 116,619 116,619 100 
Radnor 40,411 32,640 81 
SCOTLAND : 
Aberdeen 246,686 77,440 31 
gus 70,787 32,810 46 
Argyll 64,732 55,222 85 
Ayr... 164,840 164,840 100 
Banff ... 58,906 19,660 33 
Berwick 37,300 18,530 50 
Bute ... 11,758 11,758 100 
Caithness 27,835 18,040 65 
Clackmannan 5,195 4,400 85 
Dumfries 118,063 118,063 100 
Dumbarton 18,574 18,574 100 
East Lothian ... 18,258 9,010 49 
Fife... = 69,841 59,950 86 
Inverness 52,072 41,380 80 
Kincardine 42,512 14,490 34 
Kinross me 10,125 8,480 84 
Kirkcudbright 83,264 83,264 100 
Lanark 101,436 101,436 100 
Midlothian 25,941 20,730 80 
Moray 31,693 16,240 51 
Nairn ... 9,104 5,450 60 
Orkney 49,364 27,250 55 
Peebles 13,034 13,034 100 
Perth ... 96,774 53,340 55 
Renfrew 32,456 32,456 100 
Ross-shire 40,312 28,650 71 
Roxburgh 39,927 23,540 59 
Selkirk 7,419 6,640 90 
Stirling 45,298 45,298 100 
Sutherland 9,841 8,340 85 
West Lothian 16,939 14,500 86 
Wigtown 81,990 81,990 100 
Zetland 7,415 7,415 100 


The number of Attested Herds on March 3lst, 1955, was 


as follows: England, 70,851; Wales, 32,705; Scotland, 
33,819 ; Great Britain, 137,375. 
There were also 3,570 Supervised Herds. These herds need 


only one clear tuberculin test to qualify as Attested Herds. 


Ministry of Agriculture, Fisheries and Food, 
Animal Health Division. 


April, 1955. 


ANIMALS IN AN ATOMIC EXPLOSION 


According to Press reports a number of animals of 
different species were caged at varying distances from 
the latest experimental atomic explosion, that at 
Yucca Flats, Las Vegas, recently. Although enor- 
mous damage was done to the ‘‘ dummy town ’’ that 
had been erected, animals are reported to have 
escaped comparatively unharmed. Dogs, rabbits, 
mice, rats and guinea-pigs housed in shelters were 
apparently unaffected, though further time and study 
will be needed to assess possible after-effects. Some 
rats which had been trained to find their way out 
of a model maze seemed to have retained all their 
faculties in spite of shock. 
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News and Comment 


THE SOCIETY FOR THE STUDY OF ANIMAL 
BREEDING 

As announced in our Notices column the fourth 
annual general meeting of the Society is to be held 
on Thursday, May 19th, at 11.30 a.m., in the Well- 
come Research Institute, Euston Road, London, 
N.W.1. Professor N. O. Rasbeck of the Royal 
Veterinary and Agricultural College, Copenhagen, 
will be reading a paper in the afternoon entitled 
‘‘ The Diagnosis and Control of Genital Vibriosis.’’ 
Professor Rasbeck is the Head of the Department of 
Obstetrics and Gynaecology at the College in suc- 
cession to the late Professor S. Folmer Nielsen, who 
was well known in this country. , 

Members of the Society and visitors are cordially 
invited to attend the meeting. 


THE ASSOCIATION OF STATE VETERINARY 
OFFICERS 

The 32nd annual general meeting of this Associa- 
tion was held in the auditorium of the Wellcome 
Research Institute, Euston Road, London, on Satur- 
day afternoon, April 30th, 

The President, Mr. J. D. Blaxland, took the Chair, 
and ror members of the Ministry’s staff from the 
Field, the Laboratories, and the Investigation Ser- 
vice, attended. ’ 

The President reviewed the events of the past year, 
emphasising that it had been a particularly important 
one for the Association. He gave details in connec- 
tion with the staff salary claim and arbitration pro- 
ceedings; repiesentations to the Royal Commission of 
the Civil Service and to the Arton Wilson Committee; 
evidence to the Gowers Committee on Foot-and- 
Mouth Disease, and the Association’s policy and 
course of action in regard to the proposed reorganisa- 
tion of the Ministry’s Animal Health Division. 

Reports were submitted to the Committee by the 
treasurer, Mr. A. M. Taylor, the Whitley Council 
representative, Mr. W. McIlroy, and the Hon. Secre- 
tary. 
One of the main items in the long agenda was the 
proposed formation of a Veterinary Officers’ Section 
of the Institute of Professional Civil Servants. Mr. 
Stanley Mayne, General Secretary of the Institute, 
who was afforded a warm welcome, addressed the 
meeting on this subject. It was unanimously decided 
to confirm the proposal and to take the necessary 
administrative steps immediately. 

Arrangements were also agreed for maintaining the 
Association of State Veterinary Officers as a branch 
of the British Veterinary Association on lines pre- 
viously agreed with the parent body. 

Later in the day 115 members and guests attended 
a very enjoyable dinner at the Criterion Restaurant, 
Piccadilly, London, W.1. The visitors included Pro- 
fessor A. Robertson, President of the B.V.A.; Mr. 
J. N. Ritchie, Chief Veterinary Officer; and Dr. E. L. 
Taylor, Deputy Director of Veterinary Research (re- 
presenting Dr. A. W. Stableforth). 


Mr. J. D. Blaxland proposed the toast of the 
B.V.A. and Professor Robertson made a much appre- 
ciated speech in reply. The Guests were proposed 
by Mr. E. G. Morris, and speeches in acknowledge- 
ment were made by Mr. J. N. Ritchie and Dr. E. L. 
Taylor. 

For the first time formal entertainment was entirely 
dispensed with, but it was generally agreed that in the 
long series of similar functions, this particular one 
had probably been the most enjoyable of all. 


HOLIDAY EXCHANGE 


There appear to be a number of French veteri- 
nary surgeons whose sons and daughters would like 
to spend part of their summer holidays with British 
veterinary surgeons-and, in return, would like to 
entertain the British children in their homes. 

- The following is a list of places where there is a 
French veterinary family who would like to make 
this exchange, and any member of the profession 
who is interested is asked to write as soon as pos- 
sible to the General Secretary of the B.V.A. for 
further particulars. 

Dréme Region: Boy of 15 would like to visit 
England about July roth and take back an English 
boy in August. 

Yonne Region: Boy of 15. 

Gers Region: Two boys of 13, separate families. 

Sarthe Region: Boy of 17 would like either 
to visit aw pair or receive an English boy in ex- 
change. 

Vienne Kegion: Boy of 14. His mother would 
bring him and would return to France with an 
English boy. 

Vienne (Poitiers): Girl of 16. 

Seine-et-Marne : Boy of 17 au pair. 


. PERSONAL 
Births 
McDonaLp.—On April 18th, 1955, to Jeanie (née 
Glen), wife of Andrew McDonald, M.R.c.v.s., of 49, 
South Way, Lewes, a son, Andrew Joseph. 
Owen.—On May 4th, 1955, to Pamela and Anthony 
Owen, MS.R.C.V.S., a daughter, Pamela Charlotte. 
PERRETT.—On April roth, 1955, to Maureen, wife 
of David R. Perrett, M.R.c.v.s., of Staple Hill, 
Bristol, a daughter, 
Marriage 
KniGHt—MacLeop.—On April 29th, 1955, in St. 
Andrew’s Parish Church, Edinburgh, Thomas Adam- 
son Knight, M.R.c.v.s., of Glasgow, to Kathleen Rose 
Sutherland MacLeod, of Elie. 


R.C.V.S. OBITUARY 
Dae, Wilfrid John (0.B.E., R.A.V.C., rtd.), of 40, 
Hertford Place, Coventry. Graduated London, June 
t2th, 1905. Died May 7th, 1955, aged 70 years. 
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DR. W. J. R. FOWLER 


Many readers will already have heard with regret 
of the death of Dr. Fowler, which occurred on Febru- 
ary 13th. He was one of the most distinguished 
veterinary teachers and surgeons in Canada, having 
spent 51 years in academic life and in practice. 

He graduated from the Ontario Veterinary College 
with high honours in 1899, and shortly thereafter was 
appointed demonstrator of anatomy in the college. 
He later became lecturer, while at the same time con- 
ducting a private practice in the city of Toronto. 
Later, when a new department of surgery was created, 
Dr. Fowler assumed charge of it until his temporary 
resignation in 1913. He rejoined the college staff in 
1918 and remained there for the remainder of his 
academic life. 

Apart from his teaching, he won an even greater 
reputation as a surgeon, becoming known both in the 
United States and in Europe. On a number of 
occasions he was invited abroad to perform major 
operations. His great talents were recognised in 
France, where he was made a Chevalier du Merit 
Agricole, and in his own country, where the University 
of Montreal conferred a Doctor’s degree upon him. 


COMING EVENTS 


May 


18th (Wed.). Meeting of the R.A.V.C. Division, 
B.V.A., at the Equine Research Station, Ihe 
Animal Health Trust, Balaton Lodge, Newmarket, 
I2 noon. 
Annual General Meeting of the Veterinary Benevo- 
lent and Mutual Defence Society at the Midland 
Hotel, Manchester, 2.30 p.m. 
Meeting of the Southern Counties Division, 
B.V.A., at the Polygon Hotel, Southampton, 


7 p.m. 
Public Meeting held by the Ministry of Agriculture, 
Animal Health Division, on ‘‘ Sheep Diseases, 
their Control and Prevention,’’ in the Milton 
Rooms, Malton, Yorks, 2 p.m. 


19th (Thurs.). Annual General Meeting of the Dum- 
fries and Galloway Division, B.V.A., in the Crown 
and Mitre Hotel, Carlisle, 2.30 p.m. 
The Fourth Annual General Meeting of the Society 
for the Study of Animal Breeding, B.V.A., at the 
Wellcome Research Institute, Euston Road, Lon- 
don, N.W.1, 11.30 a.m. 


21st (Sat.). 13th Annual General Meeting of the 
Society of Women Veterinary Surgeons, B.V.A., at 
the Royal Veterinary College, Camden Town, 
N.W.1, 3 p.m. 


24th (Tues.). Annual General Meeting of the Society 
of Practising Veterinary Surgeons at the Royal 
Station Hotel, York, 2.15 p.m. 


25th (Wed.). Meeting of the Section of Comparative 
Medicine, Royal Society of Medicine, at the 
Society’s house, 5 p.m. 
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27th (Fri.). Ordinary General Meeting of the Royal 
Counties Division, B.V.A., in the New Letters 
Lecture Theatre, University of Reading, 4.30 p.m. 

June 

1st (Wed.). 112th Annual General Meeting of the 
Royal College of Veterinary Surgeons at 10, Red 
Lion Square, London, W.C.1, 12 noon. 
Annual General Meeting of the Victoria Veterinary 
Benevolent Fund, at the Royal College of Veteri- 
nary Surgeons, 10, Red Lion Square, London, 
W.C.1, following the A.G.M. of the Royal College 
of Veterinary Surgeons (called for 12 noon). 

gth (Thurs.). Meeting of the Western Counties Divi- 
sion, B.V.A., at the Victoria Hotel, Newquay, 
2.30 p.m. 
Meeting of the Technical Development Committee, 
B.V.A., at 7, Mansfield Street, W.1, 10.30 a.m. 

roth (Fri.). Annual Dinner of the R.A.V.C. Officers’ 
Club, at Grosvenor House, Park Lane, London. 

16th (Thurs.). Annual General Meeting of the 
Herts and Beds Division, B.V.A., at 70, Holywell 
Hill, St. Albans, 7.30 p.m. 

23rd (Thurs.). Meeting of the Technical Development 
Committee, B.V.A., at 7, Mansfield Street, W.1, 
10.30 a.m. 

September 

4th to 10th, 73rd Anaual General Meeting and Congress 

of the British Veterinary Association at Belfast. 


R.C.V.S. EXAMINATIONS 
June gth, Thursday.—D.V.S.M., Written Exami- 
nations commence at Edinburgh. 
June 13th, Monday.—D.V.S.M. Oral and Practi- 


cals commence. 

June 23rd, Thursday.—M.R.C.V.S. Written 
Examinations. 

June 24th, Friday.—M.R.C.V.S. Written Exami- 
nations. 

June 27th, Monday.—M.R.C.V.S., Practical and 
Orals commence (Panels ‘‘A’’ and ‘'B’’). 


B.V.A. COUNCIL .AND COMMITTEE 
MEETINGS IN LONDON 


Wednesday, July 6th.— 
10.30 a.m. Home Appointments Committee, at 7, 
Mansfield Street, W.1. 
Parliamentary and Public Relations 
Committee, at 7, Mansfield Street, 
2.00 p.m. Organising Committee, at 7, Mans- 
field Street, W.1. 
Thursday, July 7th.— 
10.30 a.m. Veterinary State Medicine Committee, 
at 7, Mansfield Street, W.r1. 
2.30 p.m. General Purposes and Finance Com- 
mittee, at 7, Mansfield Street, W.1. 
Friday, July 8th.— 
10.30 a.m. Council Meeting at the Connaught 
Rooms, Great Queen Street, Kings- 
way, W.C.z2. 


I2 noon 


380 


ADDRESSES OF DISEASE-INFECTED 
PREMISES 


The list given below indicates, first, the county in 
which are situated the premises on which disease has 
been confirmed, followed by the postal address and 
date of outbreak. 


Anthrax 

Ayr. Jameston Farm, Maidens, Girvan (May 2). 

Carmarthen. Plasbach, Tanerdy (Apr. 29). 

Cornwall. Glebe Farm, Stokeclimsland, Callington 
(May 4). 

Dumfries. Graups Mill, Moniaive (Apr. 29). 

Kirkcudbright. Lochferons, Kirkcudbright (May 4). 

Lincs. Hall Farm, Market Stainton (May 4). 

a Woodlands Farm, Forden, Welshpool (Apr. 
29). 

Notts. Rickett Wood Farm, Epperstone (Apr. 30). 

Roxburgh. Acres Field, Smallholm Mains, Kelso 
(Apr. 29). 

Salop. Hayford Farms, Westbury, Shrewsbury 
(Apr. 30). 

Yorks. Salt Pie Farm, Norwood, Otley (May 2); 
Great Stanks Farm, Skirlaugh, Hull; Grey Lees Farm, 


Elvington (May 3); Grimston Garth Farm, Grimston, 
Aldbrough, Hull (May 4). 


Fowl Pest 

Beds. West View Cottage, Totternhoe, Dunstable 
(May 5). 

Bucks. Berryfields Farm, Aylesbury (Apr. 30). 

Herts. Paddock Cottage, Wilstone, Tring (May 3). 

Norfolk. Ringland Road, Weston Longville, Nor- 
wich (May 4). 

Suffolk. Blocka Hall Farm, Herringfleet, Lowestoft 
(May 4). 


Swine Fever 

Ches. Hill View, Mickle Trafford; Leighton Hall 
Farm, Leighton, Nantwich; Beeches Farm, Saltney 
Ferry, Chester; Lower Farm, Duckington,’ Malpas; 
Westwood, Wood Lane, Greasby, Wirral (May 4); 
Lyme Tree Farm, Little Stanney, Chester (May 5); 
New House Farm, Shocklach, alpas; Manor Farm, 
Coole Lane, Coole Pilate, Audlem, Crewe (May 6). 


Derby. 29, New Street, Hepthorne Lane, Chester- 
field (May 7). 


Devon. The Piggeries, Nut Bush Lane, Chelston, 
Torquay (May 4). 


Essex. The Piggeries, Factory Road, Romford 
(May 5); Honeycroft, Solid Lane, Doddinghurst, 
Brentwood (May 6); 14, Crow Lane, Romford; Dy- 
son’s Farm, Hedingham Road, Halstead; James 
Farm, Thorpe Green, Thorpe le Soken, Clacton-on- 
Sea; The Bungalow, Hall Lane, Little Warley, Brent- 
wood; ‘‘ Olicana,’’ York Road, Hawkwell, Roch- 


ford (May 9). 
Herts. Little Nast Hyde Farm, Hatfield (May 6). 
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Kent. Fawkham Manor, Fawkham, Dartford (May 
4). 

Lancs. Burns House, Inskip, Preston (May 3); 
Cockersands Abbey Farm, Thurnham (May 4); Rat- 
cliffe House Farm, Culchett, Warrington (May 6); 
Springfield Farm, Poulton-le-Fylde, Blackpool (May 
7); Wickens Farm, Bleasdale, Preston (May 9). 

Lincs. Mayfield Farm, Wyberton, Boston (May 4). 
—= Skellingthorpe, Kesteven (May 6); West 

iew, Fulstow, Louth; Chestnut House, Walkerith 
Road, East Stockwith, Gainsborough (May 9). 

London. Weymouth House, Purrett Road, Plum- 
stead, S.E.18 (May 4). 

Montgomery. Laburnham House, Penrhos, Llany- 
mymech (May 7). 

Norfolk. Myrabella Farm, New Common Marsh, 
Terrington St. Clement, King’s Lynn (May 3). 

Notis. The Bungalow, Leverton Road, Retford 
(May 7). 

Salop. 16, Drayton Road, Hodnet (May 5); Wrekin 
View, Rodington, Wellington; The School House, 
Cruckmeole, Shrewsbury; Woodside Farm, Coton 
Whitchurch (May 9). 

Staffs. The Kennels, Dunston; Rookery Farm, 
Creswell, Blythe Bridge, Stoke-on-Trent (May 6); 
Moss Rose Farm, Moddershall, Stone (May 7). 

Warwicks. 5, Bell Lane, Northfield, Birmingham, 
31 (May 4); 1246, Yardley Wood Road, Warstock, 
Birmingham, 14 (May 5); The Cinder Track, Hamp- 
ton Lane, Meriden, Coventry (May 7). 

Worcs. Allotments, Bromwich Road, Worcester 
(May 6). 
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CORRESPONDENCE 


The views expressed in letters addressed to the Editor 
ome of only and their publication does not ‘mols 


PREGNANCY TOXAEMIA IN EWES 


Sir,—I am prompted to enter into correspondence 
on this subject following the letter of Mr. J. P. 
Pickering in THE VETERINARY RECORD of April 
23rd. 

I believe that the nutrition of the pregnant ewe in 
the broadest sense of this term is the most import- 
ant factor in the aetiology of pregnancy toxaemia. 

It is very difficult to discuss in general terms the 
nutritional value of grass. The composition of pas- 
ture is, of course, very variable, depending upon a 
variety of factors—age and composition of the sward, 
the effects of soil, fertiliser treatment, situation and 
climate. On an average sward both the protein and 
starch equivalent content rise rapidly in early spring 
and thus, provided it coincides with advanced 
gestation, will provide the ewe with an ascending 
nutritional plane. Frequent changes of pasture 
appear to be of benefit in maintaining a steady 
weight gain in pregnant ewes. This may be due to 
the stimulus to appetite associated with palatability 
of a new “ bite ’’’ rather than to any improvement 
in chemical composition of one sward over another. 

Selection for early breeding and flushing to pro- 
duce twins has increased the incidence of pregnancy 
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toxaemia, aggravated by the fact that weather con- 
ditions cannot be controlled and, in many cases, 
these factors are combined with a failure to provide 
an adequate nutritional intake at a critical physio- 
logical period. 

The biochemical picture of hypoglycaemia and 
acetonaemia in typical pregnancy toxaemia 1s 1n- 
dicative of a disturbance in carbohydrate meta- 
bolism, the hypoglycaemia being a reflection of low 
liver glycogen stores which, under the nutritive con- 
ditions operating at that particular time, results in 
an excess catabolism of fat with consequent ace- 
tonaemia. The conditions operating in all cases in- 
clude advanced gestation, generally with multiple 
foetuses and often also some direct interference with 
the availability of the food supply, hence the disease 
often appears after a fall of snow. ‘The disease can 
also be reproduced by fasting. The reduction in diet, 
although it may be only very temporary, is in many 
cases sufficient to interfere with the balance between 
food intake and foetal demands to the detriment of 
maternal health. 

The work of Fraser et al. (1938, 1939) showed that 
a wide variation in the protein content of the diet 
did not influence the frequency of occurrence or the 
severity of ketonaemia in pregnant ewes. ‘hey 
further observed, ‘‘ The value of the supplementary 
feeding appeared to be entirely dependent on its 
caloric value. Starch, when readily eaten, was just 
as efficient in effecting improvement as flaked maize 
or a protein-rich meals mixture.’’ 

An experiment on self-selection of diet by preg- 
nant ewes was reported by Gordon & Tribe (1951) 
and would appear to have a bearing on the preg- 
nancy toxaemia problem. Ewes were allowed access 
to a variety of carbohydrate and protein rich foods 
ad lib. Under these conditions three out of eight 
ewes developed a condition resembling pregnancy 
toxaemia and this was probably due to the fact that 
initially their food intake was high, far higher in 
fact than the theoretical requirements, but it 
decreased during the last few weeks of pregnancy. 
This is further evidence for the belief that pregnant 
ewes must be maintained on an ascending plane of 
nutrition throughout pregnancy. This may explain 
some of the losses described by Mr. Toovey in his 
letter of March 26th (p. 248). 

In my paper on this subject (Vet. Rec. 65. 299), 
it was mentioned that supplementary feeding should 
commence by the 110th day of gestation and the 
quantities should be maintained regularly and in 
gradually increasing amounts until full term. After 
the introduction of supplements the failure to feed 
them on only one day may be sufficient to induce 
the condition in some animals. Further, adequate 
trough space must be provided and, particularly in 
large flocks, special attention should be paid to 
“susceptible ’’ ewes—those heavily pregnant, foot 
rot cases, etc., which cannot compete with the more 
robust sheep for trough food. In some flocks, how- 
ever, difficulty may be experienced in persuading 
ewes to take concentrates, particularly if they have 
not been accustomed to trough feeding as lambs. 

With our present knowledge, therefore, it would 
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seem that the problem is one of nutrition, particu- 
larly lack of calories during late gestation, and the 
provision of a balanced ration for in-lamb ewes plus 
an ascending nutritional plane throughout preg- 
nancy would appear at present to be the most 
rational prophylactic procedure. 

I cannot agree with Mr. Pickering that the syn- 
drome is initiated solely by a protein deficiency. 
Whilst not wishing to minimise the necessity of pro- 
viding adequate protein in the diet during fpreg- 
nancy particularly towards the end of gestation, 
observations on pregnancy toxaemia—biochemical, 
experimental, and from field cases—emphasise the 
importance of carbohydrate in the diet of the preg- 
nant ewe. 

Yours faithfully, 
J. R. HOLMES, 


University of Bristol Veterinary Laboratory, 
Langford House, 
Langford, Nr. Bristol. 
Apmil 29th, 1955. 
References 
Fraser, A. H. H., Goppex, W., Snook, L. C., & THom- 
son, W. (1938). J. Physiol. 94, 346. 
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QUINS IN A SHORTHORN-FRIESIAN COW 


Sir,—It may be of interest to record the circum- 
stances in which a Shorthorn-Friesian cow attempted 
to produce quins. 

The cow was in calf for the third time and had 
wintered out until April when she was brought inside 
and seen to be losing flesh at an alarming rate. A slip 
in the shippon brought her down, and though she 
regained her feet the following day she was subse- 
quently unable to do so. She died a few days later, 
on April 12th, apparently from no other reason than 

verty. 

Attached to one of the placentas was a grey 
spherical object slightly smaller than a golf ball and 
covered with short fine hairs. On this was a lesser 
spherical blob with a more delicate red skin and of 
a jelly-like consistency." The ovaries were not 
recovered. 

Four of the calves were female and resembled their 
Blue Friesian X Shorthorn mother. The remaining 
male calf resembled his Friesian father. The smallest 
weighed 17} lb. The male was the heaviest at 19 lb. 
Thus the total weight was 90 Ib. and this at least seven 
weeks before calving. 

This is probably a case of superfecundity. The cow 
was served once on August 22nd, once on September 
12th. The corresponding calving dates are May 28th 
and June 18th. The bull was two and a half years 
and had previously produced only one set of twins. 

Yours faithfully, 
P. W. CATTERALL, 
3, Upper Brook Street, 
Ulverston, 
Lancashire. 


May ist, 1955. 
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THE TOXICITY OF HEXACHLOROETHANE 


Sir,—Hexachloroethane is extensively used in the 
treatment of cattle affected with fascioliasis with, 
generally speaking, gratifying results. Many thous- 
ands of animals must have been treated without any 
untoward effects. The British Veterinary Codex 
states ‘‘ Hexachloroethane is generally well tolerated. 
In occasional animals, especially those on high pro- 
tein diets, toxic symptoms may appear. These in- 
clude dizziness, reeling, drowsiness and loss of appe- 
tite. These am, although alarming, generally 
pass off quickly. As with carbon tetrachloride, flock 
or herd susceptibility . . . may exist. . . . Debilitated 
animals, and particularly those with much liver dam- 
age, may be very susceptible . . . and may collapse 
immediately after dosing. In such animals, it is a wise 
precaution to divide the dose and administer it over a 
period of two or three days.’’ A certain commercial 
house, in an attempt to stimulate the use of this drug, 
published literature in which it was stated ‘‘ Symp- 
toms of listlessness, inappetence and inco-ordination 
are occasionally exhibited 24 to 48 hours after dosing, 
but are transient and of no significance.”’ 


During the last few months, several cases of hexa- 
chloroethane poisoning have been brought to my 
notice and readers should be aware of the risks which 
may attend the use of this drug. The advice, in the 
Codex, to give the dose over a period of two or three 
days is by no means a reliable safeguard, since ani- 
mals may die after receiving less than half the normal 
therapeutic dose, which has been divided into three 
or four parts administered on successive days. 


In those cases brought to my notice, where deaths 
have occurred, there has been a herd susceptibility— 
all adult cattle dosed having exhibited nervous symp- 
toms. Usually toxic symptoms and deaths have fol- 
lowed after the second part of the dose has been 
given, when only one-quarter or one-third of a con- 
servatively computed therapeutic dose has been ad- 
ministered. All cases have occurred in animals on 


a low nutrition plane—usually grass plus some in- 


different hay. 


In the majority of cases, the animals were fasted 
for 12 to 15 hours prior to the initial dose. Nervous 
symptoms, and deaths, occurred from 1} to 20 hours 
after the second dose—housed animals showing 
marked nervous symptoms when let out. 


Although it is impossible to compute the percentage 
of adult cattle which have died after administration 
of this drug it would appear that the death rate is in 
the region of 12 per 1,000 or more. These cases 
have occurred where hexachloroethane was given 
alone, or when it was the only drug present in any 
appreciable quantity. 


Deaths have also occurred, I am informed, in 
animals which have been dosed with certain ‘‘ fluke 
and worm remedies ’’ consisting of phenothiasine and 
hexachloroethane as the main ingredients. 


In those cases where I have reasonably accurate 
information, post-mortem examination has revealed 
either a low or normal fluke infestation without severe 
liver damage. 
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It is known that hexachloroethane has been exten- 
sively used as an agent for fascioliasis in the bovine 
for upwards of 25 years without apparently adverse 
effect until quite recently. Formerly, I believe, the 
drug was recrystalised and purified before issue for 
therapeutic purposes but that since its more general 
use this refinement has not been practised. We know 
that it is chemically related to carbon tetrachloride 
and that commercial grades are considered unsuit- 
able for use in sheep—owing mainly to the sulphides 
which are present. Has the use of the uncrystalised 
product materially increased the toxic hazard, or 
is there some other factor—perhaps not unrelated to 
our changing methods of animal husbandry, agricul- 
ture and weather conditions? Those veterinary sur- 
geons who were bold enough to use carbon tetrachlor- 
ide as an agent for fascioliasis in cattle found that the 
risk could materially be reduced by a course of cal- 
cium (often in the form of lime water) prior to dosing. 
Could a low calcium plane be a contributory factor? 


It would appear that geographical factors may play 
a part in the hazard since cases brought to my notice 
have occurred in the border counties of Wales, the 
North of England, and certain districts in Northern 
Ireland. 
Yours faithfully, 


The Nuik, H. E. BYWATER, 


The Green, 
Wanstead, London, E.11. 


May 7th, 1955. 


DERMATOMYCOSES OF DOGS AND CATS 


Sir,—Because of the interest which is being shown 
currently in the public health significance of the 
dermatomycoses of small animals, I should like to 
seek the opinion of your experts on the following 
points. I think that the answers to these questions 
should be of interest to small-animal practitioners 
generally. 

Is the treatment of a dog or cat infected with 
either Trichophyton or Microsporum spp. recom- 
mended? If so, what preparation may be safely used 
on a cat which, though exhibiting no obvious lesions, 
shows under Wood's light extensive infection of the 
hairs with Microsporum canis? In dogs, where the 
lesions are likely to be localised and more obvious 
than in cats, should treatment be restricted to the 
lesions, or should the whole of the animal’: body 
surface be treated with a fungicide? 

Yours faithfuily, 


R. B. GRIFFITHS, 
Liverpool School of Tropical Medicine, 
University of Liverpool. 


April 19th, 1955. 


Regis 
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